Modulation of the physical state of cellular cholesteryl esters by 4,4'-(isopropylidenedithio)bis(2,6-di-t-butylphenol) (probucol).
The effect of 4,4'-(isopropylidenedithio)bis(2,6-di-t-butylphenol) (probucol) on cholesteryl ester physical state was examined in dry mixtures, phospholipid-containing dispersions, and cells. Probucol has little effect on the solid to isotropic transition of cholesteryl oleate, but broadens and decreases the enthalpy of the liquid-crystalline transitions at concentrations as low as 1-2 mol %. A probucol transition is only observed at concentrations greater than 20 mol %. The mesomorphic phases of the cholesteryl oleate/probucol mixtures were identified by visual inspection and polarized light microscopy. Mixtures are liquid at probucol concentrations in excess of 5 mol % at 37 degrees C. Probucol also dramatically reduces the enthalpy of the liquid-crystalline transitions of the cholesteryl oleate core of dispersions of the ester with phospholipids at a concentration of 10 mol %, reducing the enthalpy by greater than 80% and the transition temperatures by approximately 2 degrees C. The phase state of cholesteryl esters in Fu5AH rat hepatoma cells was examined after incubation with cholesterol/phospholipid dispersions that caused the accumulation of anisotropic cholesteryl ester droplets. Differential scanning calorimetry scans of cells incubated with cholesterol-rich phospholipid dispersions indicated a phase transition near 48 degrees C, which was abolished when the cells were co-incubated with 50-100 micrograms/ml of probucol in the loading medium. Subsequent to the formation of isotropic cholesteryl ester droplets in the presence of probucol, the rate of efflux of cholesterol from the cells to phosphatidylcholine-containing acceptors in the medium was increased. These data show that probucol is relatively soluble in cholesteryl esters and that probucol changes the phase state of cholesteryl ester droplets in cells to a more fluid phase in which the cholesteryl esters are more readily mobilized.